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Cover for an electronic device and electronic device with 

a cover 

FIELD OF THE INVENTION 

The invention relates to a cover for an electronic device 
comprising a decoration which is visible to a user when 
the cover is connected to an electronic device. The 
invention relates equally to an electronic device with a 
such a cover. 

BACKGROUND OF THE INVENTION 

It is well known to provide an electronic device like a 
mobile phone with an exchangable cover, in order to 
protect the device or to give a desired appearance to the 
device . 

A desired decoration can be realized for example by 
coloring the outer surface of the cover. Alternatively;, a 
desired decoration can be realized with a preformed 
customized in-molding (CIM) sheet onto which a desired 
decoration is printed and which is fitted into a 
corresponding transparent mould in the cover. 

It has also been proposed to employ covers with active 
decorations, which change their appearance according to 
some conditions or according to provided signals . 

In document EP 1 017 209 A2, for instance, a cover is 
presented which includes liquid crystals changing their 
color with changes of temperature. Thereby, selected 
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parts of the cover can be caused to change their color at 
predetermined temperatures. 

For achieving an active decoration, it is morevore 
possible to integrate light emitting diodes (LEDs) into 
the cover, which LEDs are switched on and off according 
to signals provided by a micro-controller provided in the 
cover. The light provided by switched on LEDs is then 
visible to a user through the outer surface of the cover. 

Instead of LEDs, also an electro-luminance decoration can 
be employed, in which electro-luminance patterns are 
controlled by a micro-controller of the cover. Covers 
with electro-luminance decoration can be manufactured 
like current CIM sheet decoration covers, i.e. electro- 
luminance patterns are printed on a film, which is 
preformed like current CIM sheets, and fitted into a 
corresponding mould of the cover. 

SUMMARY OF THE INVENTION 

It is an object of the invention to further enhance the 
functions a cover provides for an electronic device. 

This object is reached according to the invention with -a 
cover for an electronic device comprising a decoration 
which is visible to a user when said cover is connected 
to an electronic device. It is understood that the 
reference to a connection to an electronic device is only 
used for defining the side of the cover on which a 
decoration has at least to be present. It does not 
restrict the scope of protection to a cover that is 
actually connected to an electronic device. ll: is 
proposed that the cover further comprises contact 
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sensitive means arranged such that they generate an 
electrical signal when a part of the decoration 
associated to the contact sensitive means is touched. It 
is understood that touching the decoration means touching 
the outer surface of the cover via which a decoration is 
presented to a user. It is also understood that the 
expression touching the decoration may include the 
requirement of applying a certain pressure. Moreover, it 
is propose that the cover comprises connection means for 
electrically connecting the contact sensitive means to 
processing means. 

The object of the invention is equally reached with an 
electronic device comprising such a cover. 

The invention proceeds from the idea that a cover can 
provide an interactive decoration, if contact sensitive 
means, in particular pressure sensitive means, are 
included in the cover for detecting a touching of the 
presented decoration or a touching of predetermined parts 
of the decoration. If in addition connecting means to 
some processing means are provided in the cover, the 
signals generated by the contact sensitive means can be 
provided to some processing means suited to realize a 
specific function. Thus, a user may call a function 
simply by touching or pressing the cover. 

It is an advantage of the invention that it provides 
added value to a user by creating a simple user interface 
and interaction features. 

Preferred embodiments of the invention become apparent 
from the subclaims. 
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The interactive decoration according to the invention can 
be realized with various technologies. 

The contact sensitive means can be realized for example 
in form of a film. Such a film can comprise e.g. a 
printed on force sensitive resistors. It can also be an 
electromechanical film (EMFi™) , which generates an 
electric charge when it is exposed to dynamic mechanical 
energy . 

In case the contact sensitive means are realized as film^ 
this film can be connected to a decoration film employed 
for presenting a specific decoration to a user. The 
combined films can then be inserted into the mould of a 
cover just like a conventional CIM sheet. In case a force 
sensitive resistor is to be employed for the contact 
sensitive means, the resistor can also be printed 
directly onto the backside of the decoration film. 

It is an advantage of a film acting as contact sensitive 
means that only a small number of wires is required for 
connecting the contact sensitive means to processing 
means, for instance via a printed wiring board (PWB) 
provided in the cover. 

Further, the contact sensitive means can be realized for 
example with printed capacitive wires in a decoration 
film employed for presenting a specific decoration to a 
user. This approach requires particularly simple 
mechanics and is based on a well known technology. 

Processing means employed for processing the signals 
generated by the contact sensitive means may also 
interact with a micro-controller used for controlling 
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electro-luminace patterns in the decoration or for 
controlling LEDs provided in the cover. 

The interactive decoration can be a "stand-alone" system, 
which interacts exclusively with processing means located 
within the cover. Alternatively, the interactive 
decoration of a cover can be connected electrically to 
processing means in an electronic device to which the 
cover is connected. Thereby, the cover can be used as an 
input device for specific functions provided by the 
electronic device. In case there is a data connection 
between the cover and the electronic device, the cover 
can be further enhanced to provide a forced feedback, for 
example with the aid of a vibra motor included in the 
cover. 

The invention can be employed for a great variety of 
applications. It can be used, for example, for 
controlling an MPS (moving picture expert group layer 3) 
player integrated in the cover or in an electronic device 
to which the cover is connected. In connection with an. 
MP3 player, there might also be a representation of a 
record player printed onto a decoration film, while a 
virtual rotating record is presented by electro-luminance 
sectors in the decoration film. The user can then 
''scratch" the music output by the MPS player by 
'"rotating" the presented virtual record by finger, in 
case contact sensitive means are associated in addition 
to the virtually rotating record. 

Moreover, the invention can be used for realizing e.g. 
electric drums, or a piano keyboard of which the keys are 
presented as decoration. In case such a keyboard 
decoration is realized as active decoration, the keyboard 
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may even constitute a teaching keyboard, which indicates 
the respective key that is to be played for a specific 
tune by a corresponding illumination. 

In case the cover is designed to provide ringing tones 
via a micro-controller, the invention might also enable a 
user of the electronic device to teach the micro- 
controller new sequences .of notes. This does not require 
any additional data connection to the electronic device, 
and it provides an alternative way to program the micro- 
controller of the cover with special ringing tones. 

The electronic device according to the invention can be 
in particular a mobile phone, and the cover according to 
the invention can be in particular an exchangable cover 
for a mobile phone. 

BRIEF DESCRIPTION OF THE FIGURES 

Other objects and features of the present invention will 
become apparent from the following detailed description 
considered in conjunction with the accompanying drawings. 
The only figure illustrates an embodiment of a cover 
according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 illustrates an embodiment of a cover according 
to the invention, which uses a capacitive key wire 
printing. The cover comprises an MP3 player and is 
connected to a mobile phone. 

On the left hand side of the figure, the decoration 11 of 
the cover which is visible to a user of the mobile phone 
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is presented. The decoration is printed on a preformed 
CIM sheet, which was fitted into a transparent mould of 
the cover. The decoration 11 consists in a representation 
of six control buttons 12 of an MPS player, including 
e.g. play, stop and volume buttons. The decoration may 
also comprise electro-luminance patterns, which support 
the presentation by illuminating certain parts of the 
decoration based on signals provided by a micro- 
controller of the cover. 

The CIM sheet 21 comprises in addition conductive printed 
wires. The arrangement of these wires is shown on the 
right hand side of figure 1. As can be seen in the 
figure, a separate capacitive sensor 22 is associated to 
each button 12 represented by the decoration 11 on the 
left hand side. Each capacitive sensor 22 is arranged in 
the CIM sheet 21 immediately behind the representation of 
the associated button 12 on the surface of the CIM sheet. 

For forming a separate capacitive sensor 22 for each of 
the six represented buttons 12, seven printed wires 23 
are provided in the CIM sheet 21. These printed wires 23 
are connected at the rim of the CIM sheet 21 to 
connection pins 24. In the CIM sheet 21, a respective 
plurality of open-ended parallel wires branches off at 
six different positions from a first one of the printed 
wires. Each set of the branched-off parallel wires 
extends behind a different one of the represented buttons 
12. Moreover, each of the remaining six printing wires 23 
splits up once into a plurality of open-ended parallel 
wires . The open-ended parallel wires of the remaining six 
printing wires 23 also extend behind a respective one of 
the six represented buttons 12, but from an opposite side 
than the parallel wires branched-off from the first 
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printing wire which extend behind the respective 
represented button 12. The open-ended parallel wires of 
the respective two printed wires 23 further alternate 
behind each represented button 12. Thereby, the printed 
wires 23 form a separate capacitive sensors 22 for each 
button 12. 

A change of capacity in each of the six formed capacitive 
sensors 22 can be detected unequivocally between a 
different pair of connection pins 24. 

The connection pins 24 are further connected to the PWB 
25 of the cover, to which also the MP3 player of the 
cover is connected. 

A user of the mobile phone wishing to make use of the MP3 
player integrated in the cover may touch one of the 
represented buttons 12, for example a represented play 
button. This leads to a change of capacity in the 
capacitive sensor 22 arranged behind the touched button 
12. The change of capacity in this specific capacitive 
sensor 22 is registered by the MP3 player via the 
associated connection pins 24 and the PWB 25. As a 
result, the MP3 player will call the function associated 
to the touched button 12, e.g. the play function. 

In an alternative embodiment, the MP3 player is comprised 
in the mobile phone, not in the cover itself. In this 
case, a data transfer indicating a respective change of 
capacity has to be enabled via the PWB between the cover 
and the phone engine. 
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It is to be noted that the described embodiments 
constitute only selected ones of a great variety of 
possible embodiments of the invention. 



